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(57) [Kft] 

ire u s j(:&tt#;ittttffi& «t vtm* - fc * 

0. ^f^'XSMO)?$<ift5 0;um^3 0 0//m 
0. 5rag/cm J ftS, MiE^iSL 



1 

[SfcRJR 1 ] £7Ltt#-*>"7' F< 'J ■/ ^x*»^,«jtS 

fix v * « n^jt^-xibjtygti x vmtti - t & 

tfxS£«SffiT& -5 T . mflE^TLtt^-^vv h y •/ ? 
x t » -5 * £ — # >?>rr t ^ 'J jc-t-;ux;U* > t *\ 
h y -y ^^3&*^«ogait:»LTfittnaiK:i%K(c 

ittxmm<r>&Tim*tix(n^<vfifti,z&ifr~> x& 
OOu mX'h 0 . * LT . mieM^SA ; milB*'xS£ffic® 
0^m<o£$T*9flr3^*flB££*«fO. 2rag/cm 

^yx—r;Ux;P^y-7-$"S-^L. gBfidiffl&ft- 
[ffl*JI3 ] mie^St^ig*^ 2 0:8 0-^74 

*U fS^-tfV&^rCDB. E. T. Si^5 0m2 

/g-*2oooniVgT*s, k^ji i izizmnn 
m. ■ 

imzm 5 1 mttzmtim&x y ( t- /ut-o y h 
> > * § a> * . mmm 1 ~4 «o <. vm^ies* 

f 2 . x/M^-fbtcyx/M^, x;u*>"fb^cyx— f 
im mm7 3 tmt-xytsitt. «2oomv g 

-^)2 0 0 0mVg^B. E. T. 
mamtr-tfy^V T-Wf- (carboncarr 
ier particles) £^§*TC lv&ftHH£& 

[f§3<JS8] luiawsiE^iiife^Buie^-^v^f^y 

^fgft^* ; a&. oS/^-MSilM 1 yx 

SL^oMttaBdc: i o~2 o%^£r^r^>. t*$ 
i 5 o vrnx-hz . sf&mi izMSMconm. 

TftO. fi£84&£0. 1 5mg/cm2~0. 5mg 
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2 

/cm ! tff £ . fft#R 1 . 

[IS^l 1] fiiffEMiS6JB5&<. 5~30%PVFifc 

[f83£H l 2 ] i»H«a!Uc«!fflr*<OK:a Lfc/fxtfc 

a. ^7L£#-tf>v h y v?x#>£>fl{i£$*uo^>^ 
#14#xi£8ygS:P3g-$-.SX^ CC1T\ miZZIUZX 
-#y?hV stfyttFfcsff'Jx— f 

xmjjmizizmz&ii&tK'ix&t) l*»<* xrxcogat 
-t-zux/ut^ >cr>fz*b com&tpizmm Ltz* y x— f ^ 

y3mft±.lz—mcD~7->(Jl<£.ZBf8.L, 2)^Jx-f 

^Stt^y-7-3&^yx-T-;ux;^v. ^cy (t'_'jf 
H) Joit/xyL^Wfc^cyx/^^^^r 

0//mT'ftOE.O^Jgft^S:^0 . 2mg/cra^ 
0. 5mg/cm2^fS. m^^Tj£. 

ci8*« 133 x& < a > ( i ) i,za^x . s-ne^'x 

5wt%<DPESF5"i-trj§ffi5rffl^TSSt$ns, f8 

2izsm<r>^m. 

[IB^14 3 IS(a) ( 1 ) tfc^t, mtt- 

40 B. E. T. -glBSffi#f<;5 0in*/g~2 0 0 0m2/g 
[|§^I153 Ig(a) (1 ) tfcUT, *yx- 

[ft^l 6 3 ( a ) ( 1 ) tiiUT . ^'Jx-f/P 

N\ N. N--//?f^7-b^$H. N-^^-;Ufcrayh' 
50 yaZlfVX^-lVX.iVttl' \ t frt>-&z>&frt>&mzix 



Wnkm 17 1 IS(a) (2) fcfcivt* (wis^'x 
*J:n^A\ ^+;->\ jr^y— /u. t|</ n. N" - 

/y^-/U*;UAT$ N\ Tk/X^y-^/K 7j</y^y_ 

/K Tk/'f y/D/w- fh7t Fc? 77 
[IB*JH1 8 J IS(a) (2)t*jHt. fl7se«® 

»<offlflw<eiHfflaE — 3 o-c-c&s . wjrji 1 7 tc=e 
[ts^ia 1 9 j m ( b ) cisi vc. ttttUB^'f * 

lM3cm2 0 ] 1 2««afcl;b;fc-5T 2 0 0*C— 

3 0 0*CC«»«ffi£jBgrt-S ( c ) Igs $ 
tf. fff3£3Sl 2—1 9 <?H ^ilAHCiaSco^lS. 

[f££JS2 1 ] ig(b) t*i>T, nufeMStfcxr 
yy-y i/^mi&mzx . ifc&g i 2tzfe«eo^r 
a. 

[00 0 1] 20 

XlV>*>> ( "PESF" ) 
[0002] 

[6&*8ffi] «*WKfttt. -fl^KJfrOx *;V3r — 

iff ft (SSM^m^Srir^) iJiifari^iO^t L<12 
[0003] *ffiWfcfct, «8«»e««tg fc affcHi £ 2 

mnt i&trts . mm*mwtL<nmmzts «, vc . 40 

ZX\ S7C«c^X(iRjSLT 2{S(Oyah^t 2{@^ 
ZtLbOiTa hyitnM'&m ( e 1 e c 
t r o 1 ay e r ) S-^LT^y— FtCfWW*. 
tt, •Jltt^ti^HWaE^LTTy-H^^y 
- K A^Bfcft.* . flM$cf±7> y— LT ij y 
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4 

(«itf. JS35) aKE«E(ctt. -g&ffc 

[0004] «5£HKfitf)*E»?S(i. GnK+O-f ^-V^S 

SfftS-Rfit"*-*. GOAT'S S«»fKi. »WSrgffi2-C 
jft^ftff +{Cjgfig$*l. & w *ycr>mti$:ftt&iz LW-rti 

[0005] **£HSi6<?) — ^^gUX^TMIt ( P E 

m ) mmw.&x'h 0, 7ni- vx&s^HHgs^sjgt -r 

[0006] Mi.tr. BSfcWRftilDjrXT'ft OB-OtRS- 

* J ®7c«c7yxT-ft& t * . 7*y- Ftc***«tti&s*i^ 
xv-Fizmmtm&ztiz,. zcDya-txizaif^^ 

-ft^KJSli : 2H 2 + 0 2 — 2 H 2 0-C£>£. 

[0007] 
Hfcl] 

7 ; - F S «i 2Hj > <H* + -»e" 

* V - K g J5 : O z + 4S* + 4e" > 2HjO 

«»f«e*t«ffL-ct»*ia. *i??(iTy-F(c^L. 

*>e»*gT^y-Ffc»«rr*. H^t. sagti^ 
y-HoaHttwtcaBBL. *z\x\ &mi*tt£'&x 

^ESSil-f^yWfc^^SBBfctRi^tjEfiS. PEM 
[0008] *'X«JJ««i«R«ifift^j^TW&«; 



5 

mm. XT/am*?* t xm& witr* ^ 
t>%^. -rzh-h. i ) Km&mzttLT#x<Dtz.w& 

mH&^Zb : 2 ) Wffim&tfM^Zt : 3 ) MS] 

[0009] immmmcDtfxn%m&te*r-#y7'7 

[ooio] <^«ififfl<o^sMj-w*-xj£aicafi(i^-f 
e" ) zmi-th. c^yv-tiggsasaqsK. it 

tzihw yy-t Lxim-th t § , ms*>«3s, ^ 
[ooii] is»f7Dy (esffim) s<o/y 

xififficm^ii. PTFEtj>-t;yi«i/777'f h 

tSSiSiiSa*. ^^-NfPTFEIiA^^-t 
LTfPffl-TS. <IOi'-hS:£SI£jSJK, ffU.tt\ 3 00 

'c— 3 5 (racjKsaaau «r <rt\ a-t vr— Jias#w 

ttv h U -y ? StJ-f . *E#ft3$4 . 8 4 7. 1 

5. *ffl^HFljl3. 89 9, 3 5 4^flit(i, 

PTF Eg J:tf rt-tf^ettte* fc <0«g®&j£« 
g-7 h y -/ ?xJ0(£f|,Si^#f>ii54T-X7U- 

UE4 & .1 i: lei 6 ;>?- tf^ii «fctf P T F E £ £ 

(±^co<fe<7)^y v— /<>f >^-cov h y y ?x?)sij<o§g 

[0012] Proceeding. Int. Powe 
r Source Sympos i um (1 990f ) 
CiJWC. CabassoiJi^Manassenlii 
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6 

y-r>'7/U3l-5>f F (PVF 2 )MhS^L. =«f + 7. 
Ft. JJC^T. y^f/U*A'A7SH (PVFzSrffiU 
4«fcif . Cabassoflt 

^ < oft<o«r»tt^ y «ffl Ltzumw&k 

ft-T. -ttch-h. 2 0 0mA/cin2^t^S^2 
ffl#W(C<flk*»fls«B* ( 2 5*C~3 5*C) JSilf* 

%n£i. o t ffiAH-^v »jBE^<7)jfefi i "raajte* f ft 

10 9 5"CiT-cO^V^f^aJK^vrtf3±J«tt/-7hy 
X^Jli§t-^ScA/c m* i X'<D%.%Lcot:tb#M-tZ . 
[0013] Cabass o^li, B&ftHS&fc-tODtpfc 
«^rr««&? h y y ^xw2«wK3tfti«teLn:. 
^iOl^ffiT'fi, e#^JE, Xr-^. PVF:±iJ:if 

«:ttJ:!)«i7MJ -y^X$:^-rs. ^7-f-i> 
Ztlz£9. &$$m*:%l&-?hVv7Xt<<!>0lZt$}-- 
izfclfZ. M«3Hfert±. 7>-*'v, ^y-7 

20 Wt\ /7 77^ h^^7-f/UAig-^UO±tCeES^< 

[0014] ifii»+^07?ri: <0W3Sti, ^'^ffiSJ^S 
+«5*— if>^cftfls03t«>0^<'f V^— k LT PTF E 

^«fflL (f7D> (eiifSg) mn&) . ssfig+iz-ar 

30 y^-^^i: 7l/y K Lfca£ffil#j!r-#^/15ffl!ttR- 

p t f e s-&*^)«feu«iarcft s . &*m.»*-#y 
pTFEg^i a^T-^ v^, itaa^a^- 

^'ytPTFEewtan^ F^fi^efc* , &fr& 
*±tc#« : $-fr^ t ifc{cJ;0—flJtP^ix6 (Rep 

ort No. AFML-TR-7 7-68 ) . tS*tJ9j 

12.53 8-^f\mmi,z$ffiiztix^z> jz o a— # 

y/tf looding) j . 

[0015] &>Mm<r)mm&£±wz-£&t:Mz. m 
zzkizxzm&i otems-tzxmtf. us 

Alamos National Laborator 
y (Gothesf i e 1 d^f; J . App 1 i e d 
Electrochemistry, ^2 23£. (19 
9 2#)^1I) Los Alamos. New Me 
xico and Texas A&M Univer 
50 sity. Col lege Station. Texa 



(5) 
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s. Prototec ha»fc<tt2ffi£3£«Sfc LTB8$S§ 
tit: (#BI«IWff4 , 8 2 6. 742^) . -tft-^OTr 
2iTii . 0 . 4mg/cin J Pt ^•^■■S P r o t o t 
echtJ: OKStSiufctrafc - P tt^A 7 

* 'J y^KMISr LT, flM*)1ffilS±fc:P t ( 0 . 0 5m 
g/cm 2 ) n&Bi&fSLLtl. .T:fx4>03IffifcNa f 
ion 1 1 2 R fc -C1B. *lLT fcflSBttiftttRjetf X fc 
LTH 2 -O 2 2rffifflLT0. 5 VT'l A/c m 2 £?n 
U ^5 0HarttH^«KS^(*5n5»-jfc. G 
othesf iceldfliPtMJO. 15mg/ 

TFE&^-Kc^jSJ^ Pt-C&itfNa f i o 



[0016] &$f=5:1£fg<7>*:#>fc:, 8*sft1Ej(&1 
commit. #*«&^^Sife$3^*a»£5-iLA» 

%' : njtmmtf>£mT~hz. mn^'^nrnm^ lx 

[00 17] 

^««Eaos«t:i!j&f 4 c: fc s^ew- ^ c fc t-& 5 . 

[0018] *fWHOSfl«oa«{i. WttStuittffitt 

£fc 

[0019] ajcjgHfloawti, immmzmm-tzizv 

4 $*tfc£?Ltt:fe i. IftL^mz fc o #'xi£ffc^£ 

[0020] ^zmtnmmt. xzM&Mti 

&ztlzf>*). ^jtrtH-^^WcrtfcfifcSLTu 

4 i> x h «t a www- £ . 

[0021] *JMie>&tt3 ^zm^smt. — gpge 

•SClfcT-fc-S. 
[0022] 

jiOi&f&xzh. —mmxi±. *mwi±j}mw&<7)tzib 
commmitfxizn&mizmL. zeommm^'^m 

( a ) £>1{&/r—7tiy^ h V -v 7 X*»^f?Jg$ 



->xm. zutfxtmfsnmz \m 50^ m~*> 3 0 

0/zntT£>*. -f-L-C. (b) m&X-X^ii^t-iXlf 

^§^?L*Sa5*filr\ »7/im-HB5 0jitmOfST 
10 AO. ^LT^lS«4^$-^0. 2rag/cmH'lO. 
5mg/craW. mile (a) feit/ (b) rt>4>«S 

[0023] SflOEffi-Ctit. *«HBti«mfl£?ftW:*>tc 

5§ LKtfxwm&nsmmizm u ai^aw, 

#>~?bl) *y?Z>t<t> o&fi—tf fc^'JI-f^ 
x/b* Vfc A\ ^t£v h y •/ 7xtftfxcr)SZii.lztt LX 

20 L 3 S ^fLUT'A 4 J: -5 

^c^^TffiTLtfc o „ %mtiz.mL®im5 o 
^hxt/a- x>m L coKtb<7)mn<pi l zmm l 

/c*: y jc— r/u^/u* >- fc — >-f i-^ fc co r u >- K 5r 
zSLU£LXfi—# y^mW±.lz —m^y^ti-M. ij&fH L . 
Z ;t\ %m7l'> b^ifi-X>33fW<r)'Jstc< fc fc — 
af4>t:fS8L» 2) ^?yx— r/^/^viJit/^-^ 

l. -eux3) -mm^^-i-^zbizxom^L. 

*LX 

ti=F fc s*^rgitt7K y v- fc ^^-r >?mmt 
i}^m&zix&mmzm&-fz>Tnxf>>o. mmm 

mtfO. 5~2%0®ts]-£gtt^y v— ^i^"T 

Utt^y ^'ji- r;^^*>-. Hty ( t- g ^ 
>-7;u^^-f K) fc±tfx;^*Wfc^yx/u*>7!)>4>3: 

40 7L^«®?rfeML. ^mmmtm7 um-^)5 0 um 
WmZX'&riR-^&mimZftO. 2mg/crn^ 
0. 5mg/cm2^t5. 

[0024] #!/7-*ffltt % «*IWft<0*'^aSS«ffi 

(2. ^-^*v<54^fcS(c»#^-S7t:y)<75/\V^-fcL 
TffflLUfltStt ( i n t e g r i t y ) 
L, K-^mim^^-Lh. m&<*cr>&&&@.-( P t ) 84 
j»±, ^-^y. ^?©i3J:L^g:f5^XfcRi^(c5o 

cgftH-$<&^sfc«iirri.. p t<r>mm&£&< l. 

50 71-- A^fi<LfLT777T-f v^«-5flr<-*"S3t 



( 6 ) 

9 

x o izmti-^tx-hz, . e#{isfiis^tei«^^ 

flt'JT'fc tffS . Bacon O^Sfg^ 
T/umiS^mS ( »ff If 35 6 6 7 . 2 9 8 -f- ) tf& < 10 

tlLT^I>IIl (side) BMPTLcD-JSiyJ^SS? 

[0025] aisiAtt. «?»a^fe«raH£df u «p 

LTH5]^r* - rK V&^k CO 71/ > H tmffcth tdh \z 
%mx^h. itcyx— T7k*/W*M±tt*&. Stf^ 20 

m*4«f Attt* z.if'mtofch tt-th . *• y x-f ^ 

X/Urt^li. #X#Si (I. Cabasso, "Enc 
yclopedia Polymer Science 
and Engineering" , ^2S. Joh 
n Wily &Sons. I nc. ^ff, ^9^, S 

5091(198 7 so ) a xifmiF&cotmhnm* 

WStLTV**. ^tU^^SM^'Jx-f/UX 30 
;U*>cr>¥i$ft z FMLli$)2 5 . 000-^JlOO, 0 0 



[0026] 
[^2] 




40 



£>2 0 : 80-^4 5 : 6 5WJV-^-t:y«l 
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1 0 

y^-Js J:tf#*ftffiras«ofctf>tf>v h y •■/ ?xfi5 
ffi&LXmmX'Z h. 7"U v ^WJx-f/l'X;^ 

[0027] a|c|6B^^iaj«E©±ZglKffi(CJ: 0« 

[0028] aS-SRf tHEfflftiffiffl LT „ ^Oym 
SrSiiffS. ff^U<«tt7 5izmSrjgi. ^300 

£*tf. -T^*>. l ) «-t:yJ^i^ii*7Xi 
ItK^^-t-f 7arI^-C^'jx-f^^*yM<7) 

4/ua£^j£U 2) ?Kyx— r/PX/i^^^Jt^O^ 

[ 0 0 2 9 ) SBIISBtt. X77'5i'*«fflU*-# 

Ci2 5 : 7 5—4 0 : 6 0T*£. #SG8I<0*MB±. 

[0030] 3WE1fc!r-.-i«V3a*«c(i, #J7 Mm5:g 
$?4L<fi. ftl 0Atm£igi.. #73 5jum5fcSf. 

cois-vx'hh, mwzmn&x-xyimmz^ # 
jsassHfefr-tf^ ssreffea-tf^x 

[0031 ] SSf&ffcDtf-tfXi, Mi.{f . *U5 0~^ 
20 0 0m2/g<7DB. E. T. ^(cJ: 

s *-#y/7 . m®%mm*i-xyt,zit 

C4HWLfc««W)Xr— Jlf>f8strr»*. b. e. t. ^ 
^-TKyT"^ v ?1®ttt#}5 0 m2/g~*«j2 0 0 0 

2 0 0mVg-Ht 5 j6 0 0m!/g<r)B. E. T*®R$: 
7 r -*X7 7 ••/ i?*^* LA*, ^it ^>co?S14iS 
50 *W^}i7)^fi(i$ej 5-t-y^-^-A^^l 0 0 07"^^ 



1 1 

&#j3 OQi-; o Mv&iwtfff* l^. 

[ 0 0 3 2 ] B . E . Tffiii. ^fiB^fSr^^-^, B r u 
nave r-Emme t t-Te 1 l=e rmz^'6. 
[00 3 3] r/y-*>7'7v? j t\.^mmi. So 
1 om o n(C-!f i^il/c^tl^m^ . 4 4 0. 1 67 

[0034]«50^)300mVgOB. E. T. 

f±, mmcDms. m^&t-ftLx^ti^cn^mmi^ 

U -eiiiciO. &i«*-j6 0 OmVgStfWB. 
E. T. ffi£i^n$-tt£.r<h#-e#6. 
[00 3 5]*-rK>777 ^<0^(5^tt{i$3)!lT# 

*—X>-? : 7v9i:7' : 77T'( hit (*tll,z£ 0*-^ 

[0036] mmmzx^-x'p burntc*-^?? ~, 

?(-(±, fflitf, BLACK PEARL 2000CO 
«£32:BLACK PEARLS (ffiffi) , VULCA 
N (ffig. fflifcf, Vu 1 c a n VX-72) . KE 
TJEN BLACK EC300J 
ffl, Ak z o Chemie Americo of B 
u r t^ffig) . vgtegL 7-fefl/>7'7 77C - 1 0 

o , 4 tttzti *> co&^m^h s . x^m% ket 

JEN B LAC KWfili. *!l9 0 0 0 0 m' 

/siz&jiB. e. t. mmn^-rh^^ivyr-^ 

x77-/7X'f><) . LT, #CEC3 0OJ(±9 5 0 
m2/g<7)^Mfif$:^-r^i:S-bix-5.. KET J EN 
BLACK EC 300JWyffi*-^y(mes 
ophase carbon) O^gP^^-g^L, -fix 

[0037JK1 inediens tlc^-ST^S^f* 

n?4. 46 1. 8 1 4-zmmmz£&t , KET j en 

BLACKS ^7"7 7?li^ffiS ( 9 0 
0m2/g£j@;L6) «fctf i^f-A-:?:? h ( "d 
BP") mmcr>W.-fi1fm^. Kl inedienst 
t±, ASTMIS^D-24 1 4-7 0(C«t ODBPflSJR 
Z&SL-tht*. W$m±. «F4L<(±. lOOgco* 

230cm3/l OOgfiSiS) "vST'&O, £IM?5 
(±2 5 Om2/g$-iESi.^AL#T'ftO, SSi^^t^ 

^Stf-tfy^v^y-Kau??— K 

ETJEN BLACKODBPW(iKl ined 
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1 2 

1 cnstCJ:034 Oc m 3 / 1 0 0 sX'$>Z> t%k& 

Tftfi«^B. E. T. ^BfffffOffiraitCfcS. igt. 
Lurgiy;-ify777^ (Lurgi Umive 
t tijJztXC h e m o t e c h n i k GmbH/HA 
4^"C£S) l«i|UB. E. T. *liffli8T£ 9 ( 1 

2 0 Om^/gSriS^*) . <Rt^D B P0RIR& (10 0 
*8S) T'£>9f#&. rcsxj *-i|(y77 7? (B i 

1 1 e r i c a . MAOC abot Corporat 
10 i onHAftH) t^B. E. T. fSflSfg-fJii 

b pmmx-hz> tm^ixx^h. 

[0038] rKyje— f ^X/U* ViJ i^* - tCy/U 
>FO£tta&gj%3NK£M:. N , N - iS* ?vU*/UA 
T5K( "DMF" ) . N, N-S^-f-zUT-fe* 5 K, 

t&L^*. ffljtif, 1 0-~2 0ffig%*«DMFt? , §fi?-r 
■6. 

20 [0039] 7K l JX-x/^/^>'i3«fcLf^-^>'^ 

[0040] Vui can XC-72. 7-fefUy7" 
77?C-100iiJ:MlackPear I 200 

>-K«©T-5Sffi-r^.*l^-(C, ^^77 7X^^7' 
3tr*— :K>«¥KiqRJR-f-S. Vu lcanXC-72 

tfhm.miy^ivM.t Lxm&ztm&mLfyizzitz 
<ot-i2^T-S) & . fc lt , ^ n x o iz Lxmm 

Ltz%Lg-?-4 7nj<—h/l'<7)&%cr>-7j}\sJ±T$>-oX 

-^^(t^^UEETl. fi[I*>, 20psi— 100psi 
<VKJjt,zffiz.ZZtrfX'%%:^. L/c* { -?T, -7^*3— 

[0041] mmsmcDm^&zmm-tz z t iz «t o . 

777 > iTT^gg^^T-^ , L*»tiOJ:a^-^ 
^^^^T-gS^T-^ ^» CI i: 75^81 L^c ^T-^.^ 

50 ^5. Vulcan XC-7 2^J: 5^C77— ^?>^ 



1 3 

4S$& (DMF) tjilX^r'jx— t-;Ux;U*>-?:^-^ 

[0042] Ae*XfXffi»«fiWJBfieti, ;<0*'^ 
k#£-ST'£>6. #*«afflcTfcD, ftfc«fii<%J«fi:Vt 

oyptt^ (open) j TJ6*^f63tt««o« 
SiOtSSU tf*l>mm-& lz UfctfoT . •ffi^®^- 

T . *«3«otS7 h'Jv^tt.il CODECS? ft 

[0043] Cabass o^l 9 9 0 S^OffeSXie 

«vvr#*wcawc*-*fc*, m-jftem&zmziz-rz. 

[ 0 0 4 4 ] -7 h y -/ 7XlZS5WZ>fiX.im& JiTfiSMS 

ttmaKxaasc t ~> xmmxhz . t-tfymtwx 

[0045] mwtcw&%jgi3m& 3 0XHZRM 

z. b #-c# & . mmmrfcb Ti\s-3—)Vb<r&&tott 
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trfc*. 0X:*j»T\ tfiKtt. -2 0*C«fcW^i5 
JSj&^Sii*. «E3af*'"*<0*»^ 2 5*C— 4*CC0ffl 
KMSFilXttfflSftS. 

[0046] siifflx 5 u-t» Lximnx'f>&mv) 

%$mmi. A&£V : Tii>?-i\s&£.tf/t.tz\^bl!* 
W&rtSk&lKKb'iX 9 9 : 1 ~ 1 : 9 9<0§£JtT^ 
£>ft£ *»*T* 4. jffiKli. *#mm. k LTflE 
ffl$ft& . «B»**ffi-&arCJ&* k « . Tick 
i3t*i*fcffifcC0S-&flrC<5-3T9 0 : 10—10:9 
10 0(?mmkcr>i>cry&$mxhZ> . mWtcTiUa-Mz 

tfhh. aUKtffitiiL iCl. Li NOaiiit/N a 

[ 0 0 4 7 ] JbiEL*: «fc -p fc, ««ll(ci3tt*SHW i fca& 

y v-k lt. x/u* y-fbt? y x— t^ux/p* 

20 -CftSkSirfii. 
[0048] 

(SatfiMl ) X&SSflt (DP-5. 200 ; 200 
mi)^y7'77? (Cabot, Inc. HV 
ulcan VX-7 2RkLTHfK) ±J«fcZ/^UX— 

fcil/N. N-^f /t/*;^75 KOI 2-1 5wt 
t, ^^ix/cx^y— *o. oi 5«n:$<oefcM£, * 

-^V«JM:(ZoItekHPanex PWB 
-3 k LTfUIE) ±(C0. 5 0^mOi?$O— ®«07-^ 

j^tf3zfflt±t&m-rhixmj&i.tz. x^u-*^ 

®LTV^SaSS:^->7t. iX^T, ^7-{ /UASrK 
-f*>-*iS«t»idi{Wc*-tf:7-f/^«:«iS-frfc. WML 

AAT^5:<fct>2 4«SliaiftS-frfc. &&Uz74iV 

O^'xSfclS:® 5: 2 5 0 TOT 1 S^S^ Lfc. 
[0049] M^tK-IS ^^j^^toj:^ 
LTiSSLTt. -^i>*>, 0.06 gO.-Ky t'-<Jfy 
y/U^-y^ K (PFVj) ?:4gc7)2-7*nyty— jv-ii 

T\ 0 . 0 5 g^'f 3j-vl£*ffiv&{S5 ( h U h ^-X 
50 -1 00) tJitfVu 1 can VX-72jJ-#y7* 



1 5 

5 •/? ±ct)0 . 3gC020wt%Pt$-PFV 2 3O^ 

KiSfiSfcloifc. :na^fti:. iesSfeSSffifcU: DS/£ 

- hfflX777 ••/ ^Srteffl LT . *'^*£ffi^ffi^*ifiit 
^ r ^^J frTOtettWLfc. Igffi^HBi, 7. 0 
%<r>* AV7 1 MM%£ 8 8c m 2 cotfX&gWgfc:^ 
•thZkfrbteh. i^^SSli, 0 2(c0!SE$*iT 
t^«fc3(C:, 2 0jum<0ffS«0*«»BT;-0. 3 5m g/ / 

0 0*Clm»L3t. 

[0050] ,I<0J: 3t^T3£§L^#J*iS«rtSffi£ 
H 2 / Oj *K£MIiftTfm* Ltz . Z <75S€E<7)84&<fflI£ 0 . 
5wt%<7)TD h>--fkl 1 7Naf i o n}§jg£ffll,vt 
tif-fi&OU LTSSffifSLT N a f i on 1 1 2£fc 
liNaf ionl 17Jg(;U\ 1. 0 VCD*— TV*. 
(open cell voltage) 

TOii «fctf N a f i o n 1 1 2Jg|£i£ffl LfcJSRTO^ 
04 (i, %%0I| 1 N a f i o 

n 1 1 zf&zm+c&mmKWz&^Tmstzimn 

*SSBco^-fiifli^$-^-r. 0. 5Viz&\,^X. lA/c 

T\ -07^;I^A?:S?ST-22|cd— ^— ^J©g$-tf-, ^ 
S^^iOBWftJBSLJt. Cl<0^®i3«tl/Naf i o 
n 1 1 2M«rffi^T«aLn:am«Bi. 1 . 0V^ 
-T-V-t/U^ffSrqg-L. 0. 5Vfc35Vr£\ f^E3£jgti 
8 0 0 mA/c m 2 T-*r>7^. 

&mLx tf^mtrnzm^: l*: jaw* , laewio:^ 

fflLTt:. Zcr>n&& £TSN a. f i o n 1 1 2&iH$fflL 

xtst Lttmm.m±&3 5 %<o«t i-m^Bssmnn 
mmxh -5 & . 0 . 5 vici> . am^^oi, %t 2 

A/c m 2 <0^£S£j££«|5£L*:. 
(^SfeM4) $£«£ULt<O£&0. 5g(10wt%P 
t, Fluka Chemical, Inc. ) £ 1 . 
6 g<7)DMFi:DMFt£<7>l . 6g<015wt%PES 
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1 6 

7£:$iJHLTH£SL— 180)74 j\sJ±£Bf$.Ltz. Zcr>7 
-f /UA £fl(M 7}- >7f<?gtc 3 0 ^OHMcS-tiTT 7 /UA £ 

ttJ L . #?&lc «k < ffifr L . SaSffi+tcAflT 2 4 i$[S]& 

ttieS3g^e^fi-«i0. 5jn S /cm 2 T'£> 
-5 . JBric t Ttr^'x&ffittSSo/f $ 1 5 0 m Xh 
~>tz. Cl^tfX&tfftm&i: Na f i on 1 1 71Jffiffl 

LTiSit Lrt:*S¥MKftU: 0 . 6 9 Q/ c m 2 <oa«ta: 

(overres istance) i><£tf 1 1 OmV/ 
10 f^-K (decade)OTafe 

Jt. fe*cSc£gr/£(;J8 OOmA/cmZT'fn/;. 
(3li6M5 ) iSJgta$;'fof±T\ 6 OmVgcoS^SM 
fSO*-^>-7'7-y?' (5-2 0%Ki) . T^U> 
^77?C-100 (Chevron Chemica 

i c o . ) omutM . §©6^i4 co-xmzi* k> m . 
- «o*je«Ttt«yB4> w e A«o*B5«je(± o . i mg / 

cm 2 T^-o7tr. sB2^— **><0fi#0A»<o 1 0%tClg 
SnL^i: # . &±1£cfE?£Jg(±8 0 OraA/c m 2 *>4» 1 
A/c m 2 (Ci^JD L^: . 

20 <^j!6ffl6 ) (h'^trnij Ky) PVPS:^'xt£ 

^jgfcS^-L^. ggUT, PVP^TfcT'SBEim®^?^ 
fcfcJ: 0»t^. CO^r'Xt£MSc®@i: N a f i on 
1 1 7jR*ffl^TS8tL<:*Sm«««<%H:/U«flE ( o v 
erall eel lvoltage) lift 2 0 0 m V 

30 [Hi] 2fE^Bg£/)PESF-^-4f>tefem 

&<vmmzmT%^irmmM (semj ^t-*^ . 

A(i2 0 0 f£T£> 0 B (± 5 0 0^T-?>-& . 
[®2] ®2(i. 2(c^HJfiOPESF-^-^Vteg$^ 
&coBfBB£Jg-r4 0 0^<0^3£^^^M^f S>^> . 
a.l±Z&4 *—iSX'h*). blip t -jTXlry 
i>. 

[S3] ®3ti. 8 0*C. 30 0ps i g(ci5(tSS^ 
teMl (ci£®L^M0tcf?itL^?yxJ£iS1tSi:Na f 

in ii 2&z^?z*mico®mn&ffki&gmt,z 

40 OI,vC<0-ti/l^ft (-fe/U^E (V) ) ^tS^g«=jg (A/ 
cm 2 ) C07^:7T'£&. 

[S4] H4(i. a*<0*3l-®Sil#*JE : (O) 1 
Op s i g ; (O) ; &±XS (V) 30 P s i gdisft 

a f i n ii 2m*tt^z*mi0>m%%i&&££i 

S(Cot,>T«0-fc/^e (-tr/U^EE (V) ) *tW&&m 
(A/cm 2 ) ^0^v7T-i5S. 
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